The number of patients with type -2 diabetes (T2DM) with cardiovascular complication is progressively increasing all over the world. The burden of T2DM with cardiovascular complication is now a huge Palestinian public health challenge increase substantially in the last two decades. The natriuretic peptide is important in controlling blood pressure and saltwater balance. B-Type Natriuretic Peptide (BNP) and N-Terminal pro-B-Type Natriuretic Peptide (NT-proBNP) are small peptides that are either hormones or part of the peptide that contained the hormone at one time. They are continually produced in small quantities in the heart and released in larger quantities when the heart senses that it needs to work harder. The aim of the study was to investigate association between elevated N-terminal pro-brain natriuretic peptide and cardiovascular complication among Type-2 diabetic patients in Gaza strip.
Introduction
The prevalence of T2DM gradually increases in the world especially with present a family history [1] . Screening for renal and eyes complications is already a recognized part of routine T2DM health care today, but there is no similar reoccurring screening for CVD of diabetes [2, 3] . This may be due to not available of costeffective methods and time consuming for an echocardiographical examination. The most evident cardiac complication among T2DM associated with 3 fold increased risk of future CVD morbidity and 4 fold increase of all-cause mortality [8, 9] . Thus, taken together, there are several mechanisms besides the more aggressive atherosclerosis that could explain why diabetes patients with cardiovascular complications have higher morbidity and mortality. B-type Natriuretic Peptide (BNP) is 32-amino acid peptide an are small peptide synthesized in the left ventricle of the heart as the 108-amino acid prohormonepreproBNP (γ-BNP) [10] and BNP is produced by cleaving the signal peptide then two proprotein convertase, Corin and Furin cleave γ-BNP to form a biologically active hormone to produced NH2-Terminal Portion proBNP (NT-proBNP) and free BNP. Increased secretion of BNP and Nt-proBNP occurs mainly with elevated tension in the ventricular walls, decreased oxygen supply, AMI, chronic cardiac heart failure, and in hypertrophy of the heart [11] . However, several studies pointed out that there is NT-proBNP is play vital role in predication CVD among T2DM [12] [13] [14] [15] . The aim of the study was investigated N-terminal pro-brain natriuretic peptide status and some biochemical parameters among Type-2 diabetic with cardiovascular disease in Gaza.
Material and Methods
Case-Control Study Design: This study was conducted in the laboratory of Central laboratory in Remal Clinic, Gaza Strip-Palestine in the period from March to October 2018. The study included 180 subjects divided to the three groups: 60 as control, 60 T2DM patients and 60 T2DM with CVD, matching for age between three studied groups aged 45 to 65. Vacutainer serum and EDTA blood samples were collected from all participants for the laboratory analysis. This study was conducted in Gaza strip-Palestine at the Central laboratory of Al-Remal clinic during the period from June to October2018.
Study population
The study population was comprised patients with diabetic patients type-2 without CVD complication recruited from the outpatient clinic at the Diabetic Department of Remal Clinic Center in Gaza Strip and type 2 diabetic patients with CVD complication recruited from the Cardio Care Unit (CCU) at El-Shifa Hospital, Gaza Control group was an equal number of an age-matched.
Ethical considerations
Permission study was obtained from the Helsinki committee in the Gaza Strip and admin approval was obtained from the human resource development general directorate in the Ministry of Health. Moreover, consent informed were gained from all participants before enrolment in the study after explained study's objectives and anonymity, right and confidentially were saved.
Inclusion criteria
All of the diabetic type-2 patients with or without CVD were included in the study.
Exclusion criteria
Patients with liver diseases, Type 1 diabetic patients and Patients with kidney failure.
Sample size and collection
In this study 180 subjects, their age ranged from (45-65) years, were selected and divided into three groups: group 1 include 60 healthy subjects served as control, group 2 comprise 60 patients type 2 diabetics without cardiovascular disease who underwent routine medical checkups at El-Shifa Hospital and had no medical history of CVDs and group 3 included 60 subjects type 2 diabetic with cardiovascular disease who were referred to the cardio care unit of the Cardiology Department, El-Shifa Hospital, Gaza strip, Palestine and recruited from the Cardio Care Unit at El-Shifa (CCU) at El-Shifa Hospital, Gaza. A meeting interview was used for filling in a questionnaire which designated for matching the study need. All interviews were conducted face to face by the researcher herself. The questionnaire included questions on demographic and clinical data. Venous blood samples were collected (about 5 ml) was drawn into serum vacationer tubes for LDH, CK, and CKMB by chemistry autoanalyzer (Erba XL 200) and NT-BNP by Eliza kit (R&D company). These biochemical tests are done in the laboratory in Remal clinic. 120 T2DM patients with CVDs.
Statistical analysis
Statistical analysis was conducted using Statistical Package for Social Science (SPSS) version (22) soft-ware the USA for windows. Descriptive statistics will be reported as Mean ± SD and ANOVA test P values (P<0.05) will be considered statistically significant. Sample distribution of the study variables and the cross-tabulation were applied. Descriptive was described by mean ± Standard Deviation (SD) and range as a minimum and maximum values were used.
Results
Descriptive variables in the three studied groups Table 1 summarize general demographic variables, that the three studied groups were contains 35 (58.3 %) males and 25 (41.4 %) females in control, group1, in T2DM without CVDs group 2 were contain 38 (63.3%) males and 22 (36.7%), while T2DM with CVDs group 3 contain 23 (38.3%) male and 37 (61.7%). The means age for the three were 53.8 ± 6.5, 53.9 ± 5.6 and 55.6 ± 6.9. There was no significant difference according to age because the study groups were matched for age. Regard to BMI the mean were 26.9 ± 3.2, 32.2 ± 6.6 and 32.4 ± 6.9 kg/m 2 for control, T2DM without CVDs and T2DM with CVDs respectively. ANOVA test clarified that there was a significant difference (p<0.001) in the studied group according to BMI. However, Post hoc elucidated that there was a significant difference between group 2 and group 3 (p<0.001) compared with group 1 while there are no significant difference between group 2 and group 3. Add to in smoking variable most participants are non-smoker category but it found 3.3 %, 11.7 % and 28.3% of participants in the three studied groups respectively are current smokers and ANOVA test defined that there was significant difference among studied groups (p<0.001) and post hoc has been appointed that there was a significant difference between group 2 and group 3 (p <0.001) in comparison with group 3 and no significant difference between group 2 and group 3. On the light of the present results, no significant difference was found among gender and age, add to smoking variable most participants are nonsmoker category but it found small proportion of participants in the three studied groups respectively are current smoker and ANOVA test defined that there was significant difference among studied groups (p<0.001) and post hoc has been appointed that there was a significant difference between group 2 and group 3 (p <0.001) and no significant difference between group 2 and group 3., these results of BMI and smoking among studied groups. Conversely other studies found study show significant difference between BMI and smoking whereas similar to present study results unless. The reason for these conflicting results may be due to the variation in the sample size from study to others. As for the mean levels of systolic/diastolic blood pressure were 114.8 ± 5.7/128.8 ±15.7, 126.3 ± 8.7 and 74.3 ±6.1/84.3 ±11.4/ 81.7 ± 6.2 for group 1, group 2 and group 3 respectively. ANOVA test clarified that there was a significant difference between three studied groups (p <0.001); post hoc explained that there was a significant difference in group 2 and group 3 in compared with group1, while there was no significant difference between group 2 and group 3 in systolic/diastolic blood pressure. Table 2 shows the mean values of diabetes duration and age at onset of DM between T2DM without CVDs and T2DM with CVDs. The mean values of diabetic duration and age onset of DM were 6.7 ± 4.9 years and 11 ± 9.2 years; 47.9 ± 7.1 years and 49.7 ± 9.5 years in the group 2 and 3, respectively. While the mean age at onset of DM was 47.9 ± 7.1 and 49.7 ± 9.5 for group 2 and 3, but regarding the mean age of onset, CVDs was 53.5 ± 5.9.
Duration and age at onset of diabetes in the Patients groups
Results of the study clarified that there was a significant relationship between diabetes duration and CVD complication in T2DM patients. There was an increasing trend in the duration of diabetes, such increase was statistically significant (p<0.001) and this indicate that duration of DM was a risk factor for CVDs complication development in T2DM patients. Table 3 shows serum cardiac enzyme activities in the three studied groups including Lactate Dehydrogenase (LDH), Creatine Kinase (CK) and Creatine Kinase Muscle Brain (CKMB). The mean of LDH were 328.8 (210 476), 363.5 ± 69.6 (240-592) and 467.4 ± 212.6 (261-1146) U/L among group 1, group 2 and group 3, respectively. ANOVA test showed a significant difference in the level of serum LDH among three groups (P<0.001), Post-hoc test revealed a significant difference between group 2 within group 3 and group 1 within group 3 (P<0.001). In contrast, no significant differences were found between group 1 and group 2.
Cardiac biomarkers levels among the studied groups
However, on the other hand, the mean of CK and CKMB was gradually increased with values of 101.5 ± 39 , 124 ± 63.6 (47-290) and 208.8 ± 312.5 (57-1695) U/L for CK and 13.1 ± 4.3 (47-290), 20.8 ± 10.2 (9-61) and 34.4 ± 50.4 (10-280) for CKMB among Gr1, Gr 2 and Gr 3, respectively. The ANOVA test showed a significant difference in the mean level of serum CK among three groups (P <0.001) and Post-hoc test showed a significant difference between group 1 and group 3 (P<0.001), group 1 and 3.
Obviously, cardiac enzyme activities increase gradually among group 1, group 2 and group 3, respectively. This increase was clinical and statistically significant for group 3 compared with group 1 and group 2.cardiac enzyme activities increase gradually among three studied groups respectively. This increase was clinical and statistically significant for group three compare with group 2 and group 1. ANOVA test showed a significant difference in the level of serum LDH among three groups (P<0.001), Post-hoc test revealed a significant difference between group 2 and 3, group 1 and 3 (P<0.001). In contrast, no significant differences were found between group 1 and group 2. Also, ANOVA test showed a significant difference in the mean level of serum CK and CKMB among three groups (P<0.001) and Post-hoc test showed a significant difference between group one with group two and three (P <0.001). Table 3 also showed serum NT-BNP mean 72.9 ± 45.2, 334.3 ± 121.8 and 306.2 ± 100.6 pg/ml among group 1, group 2 and group 3, respectively. ANOVA test showed a significant difference in the level of serum NT-BNP among three groups (p<0.001). Post-hoc test was clarified a significant difference between group 1 with group 2 and group 3 (p<0.001). In contrast, the results showed that there was no significant difference was found between group 2 and group 3. This indicated that NT-BNP predicts biomarkers for heart disease in T2DM patients. 
Variables

Discussion
Diabetic vascular complications represent the leading cause of morbidity and mortality in affected patients [16] . Heart diseases were the common causes of death among poor glycemic controls T2DM patient in Palestinians [17, 18] . The results showed that there is an association between age and occurrence of cardiovascular complication among T2DM and duration of T2DM between in the Patients groups. O'Keefe JH, et al. and Wannamethee SG, et al. were illustrated that both early and late-onset of diabetes are associated with increased risk of major coronary heart disease events and mortality, but only early onset of diabetes appears to be a CHD equivalent [19, 20] . This result was compatible with the study that showed an association between age at onset of DM and CVD development. Based on our result, there was a positive relationship between diabetes duration and CVD complication in T2DM patients and this agrees with other study showed that duration of DM had increases the risk of CHD death independent of coexisting risk factors [21] [22] [23] . Furthermore, Gimeno Orna JA, et al. demonstrated diabetes duration superior to 15 years significantly increased cardiovascular risk of the patients and they concluded that it could be useful to consider diabetes duration in order to stratify cardiovascular risk of type 2 diabetic patients [24] .
The present study showed that the increase in serum LDH, CK and CKMB activities in the T2DM with CVDs group was significant compared to the T2DM without CVDs and control groups. Similar results were previously reported [25, 26] . The significant elevation of LDH, CK and CKMB in T2DM with CVD may be explained by their specificity to CVDs diagnostic and our founding agree with others studies that illustrated cardiac enzymes have been demonstrated to be important prognostic determinants to identify high-risk patients [23, [27] [28] [29] [30] .
The results show that there is an association between T2DM and elevated NT-BNP. So this indicates NT-BNP is good to predict biomarkers for heart disease in T2DM patients. These results agreed with Santaguida PL, et al. found that NT-BNP as independent predictors of mortality, morbidity, or combined mortality and morbidity outcomes in persons with acute decompensated heart failure and Wang et al. provide additional prognostic information to NT-proBNP in the population the peptides are regarded as equal for the diagnosis of both acute and chronic heart failure [31, 32] . By the same away Peleg A, et al. clarified that NT-BNP secretion depends on myocardial wall stress, hence the role of blood BNP as a marker of heart failure and they NT-BNP level may predict the outcome of acute coronary syndrome via a heart failure mechanism [33] . In contrast, Mitchell A, et al. found there was associated with NT-BNP level in this cross-sectional study of asymptomatic adults free of overt coronary artery disease, suggesting that higher NT-proBNP levels may reflect subclinical myocardial microvascular dysfunction [34] .
Also, the results of the study coincide with Görmüs U, et al. that found NT-BNP levels known to be elevated in T2DM patients with asymptomatic diastolic dysfunction [35] .
These findings have important clinical implications because patients with T2DM have an increased risk of developing CVDs. Identifying novel risk factors for CVDs may help in the development of strategies for the prevention and treatment of CVDs in T2DM patients. The mechanisms through which the NT-BNP levels and CVDs are associated were not clear. Studies have shown that the natriuretic peptide family may have a role as anti-migration factors for vascular smooth muscle cells [36] . They also have beneficial effects in T2DM with CVDs because natriuretic peptides can promote angiogenesis, modify the function of vascular endothelial cells, reduce cardiac load, and improve blood supply to the legs owing to their diuretic and vasodilator effects and BNP has a protective role in vascular disease [37] [38] [39] . Our data support the notion that higher BNP levels indicate to CVD complications development among T2DM patients.
However, because of the impairment of BNP receptors in atherosclerosis or ischemic vascular disease and the protective effect of BNP is weakened and BNP levels are increased in response to the severity of ischemia as a protective effect [40, 41] . Nevertheless, the production and secretion of BNP is the result of a complex integration among mechanical, chemical, hemodynamic, humoral, ischemic, and inflammatory inputs in CVD, and the specific mechanism remains to be elucidated [42] . BNP is likely to be a new therapeutic strategy for T2DM patients with CVD. Higher BNP levels are associated with a higher prevalence of CVD in T2DM patients. Routine measurement of BNP levels can improve the predictive ability of CVD in T2DM patients.
Conclusion
Our study supplies a preliminary elucidation of the clinical value of the NT-BNP levels in the risk assessment of CVDs in T2DM patients. Our findings show that routine measurement of NT-BNP levels can mot improves the predictive ability of CVDs in T2DM patients. Our findings are expected to encourage designing future studies with larger cohorts of patients from different ethnic populations. Further studies are warranted to determine if plasma NT-BNP levels are changed in patients with cardiovascular complications over a longer period following medical treatment and if the changes correlate with the underlying pathology. Such studies shall help to understand the diagnostic and prognostic values of furin and may also help to translate basic discoveries in furin research into novel strategies to treat cardiovascular complications. Table 4 : Correlation between serum BNP level and other parameters in the studied groups.
The correlation was analyzed using Pearson correlation coefficient. * p-value significant at p ≤ 0.05.
